

National Airlines Hangar, Miami. Weed — Russell—Johnson, 
Architects and Ammann & Whitney Engineers. Traction driven, 
each door is 75 ' wide x 46' high and the hinged sloping roof 
section is 21'-4" long. The independent leaves can move to any 
position along the 450' hangar. 
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The Fleming Steel Company, founded in 1921, has special¬ 
ized in the engineering fields of structures, mechanical and 
hydraulic mechanisms, and electrical controls. These 37 years of 
accumulated design and manufacturing experience have given 
Fleming the “know-how” to produce many hundreds of doors, a 
few of which are described on these pages. This extensive back¬ 
ground of experience is your assurance that Fleming can design 
and manufacture the most feasible and economical door for 
your installation. 



Fleming doors are Custom Built to suit the specific openings 
they fill. Custom production allows the widest latitude in meeting 
special and unusual conditions and applications. Fleming doors 
are Engineered by experienced registered professional en¬ 
gineers into matched and balanced systems of proper size and 
strength. Our engineers have pioneered outstanding develop¬ 
ments in this field such as "unit drive” operators, pneumatic safety 
stops, positive closing devices, hydraulic hi-torque brakes, and 
many other notable features. 


for AIRCRAFT and MISSILES 



TYPE 


SEE PAGE 


MOUNTING 


OPEN¬ 

ING 

SIZE 


CLOSED 


HALF 

OPEN 


FULL 

OPEN 


MAX. 

WIDTH 


MAX. 

HEIGHT 


USUAL SPEED 


OPERATOR 


APPLICATION 

AND 

OTHER 

DATA 


TELESCOPIC 


4 & 5 


INSIDE 


OK 


F 


£4 


r- 


UNLIMITED 


75 FT. 


30 TO 45 FPM 


MOTOR 


UNBRACED 


4 & 5 


INSIDE 


ip^ 


1 30 FT. 


35 FT. 


45 FPM 


MOTOR 


BI-FOLD 


4 & 5 


INSIDE OR 
OUTSIDE 


lir 


BI-PARTING 


6 & 7 


INSIDE OR 
OUTSIDE 


< 


sr 


jj 


150 FT. 


40 FT. 


45 FPM 


MOTOR 


Telescopic —Largest airline and military hangars, 
aircraft manufacturing plants. Separate operating sections, 
controlled independently or in unison, used side by side 
for widest openings. 

Unbraced — For small to medium private, com¬ 
mercial and military hangars. Some industrial applica¬ 
tions. Single leaf door fully counterweighted is fast, snugly 
weathered, economical. 

Bi-Fold —For medium sized hangars, inside or out¬ 
side mounting available. Sketches above show motion 
of outside mounted door—reverse for inside mounted 
which folds inward. 


b—d 


t- -d 


350 FT. 


75 FT. 


40 TO 75 FPM 


MOTOR OR 
MANUAL 


UNI-DIRECTIONAL 


6 & 7 


INSIDE OR 
OUTSIDE 


_ji 


200 FT. 


75 FT. 


40 TO 75 FPM 


MOTOR OR 
MANUAL 


INDEPENDENT 


6 & 7 


INSIDE OR 
OUTSIDE 


L_J 


L J 


UNLIMITED 


1 00 FT. 


40 TO 75 FPM 


MOTOR OR 
MANUAL 


LIFT 


SWING 


CANOPY 


6 & 7 


INSIDE 


REFER 

TO 

SPECIFIC 

TYPE 

FOR 

DATA 


50 FT. 


25 FT. 


25 TO 45 FPM 


MOTOR OR 
MANUAL 


For all classes of hangars within opening limitations above. Some in¬ 
dustrial usage, viz; aircraft plants, loading platforms and docks. Tail doors 
frequently used in conjunction to add height at center. Fuselage apertures 
allowing part of plane to project outside available. Overhead or ground 
level motor operators made in several types. Minimum structural requirements 

reduce building cost. Most economical hangar door type made. Note:_ 

Curved track slide doors for around the corner operation available for 
inside mounting only. 
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. . A DOOR TYPE INDEX 


Fleming’s policy is to design, produce, and install doors, under one guarantee, that will withstand the hardest types of use and 
abuse. Doors of— 


SOUND DESIGN . . . PRACTICAL CONSTRUCTION . . . FINE WORKMANSHIP 


Call in Fleming engineers in the initial planning stage of 
your project to select the right door for your specific require¬ 
ments and permit your building designs to go forward without 
delays or the need for later revisions. They will provide layouts, 
applicable details, specifications and budget prices. Call any 
Fleming representative, located in all principal cities, or call 
Fleming directly. We will be happy to assist you. No charge 


or obligation for these services which are instantly avail¬ 
able on request. 

The table below is a quick index to the features and general 
usage of the more common doors designed and manufactured 
by Fleming. Full information and applicable details will be 
supplied immediately, on request, by any Fleming representa¬ 
tive or our main office. 



for INDUSTRIAL BUILDINGS 



VERTICAL 

LIFT 


CRANEWAY 


BRACED 

IN-SWING 


- VERTICAL LIFT - 



BRACED 

OUT-SWING 


2 

SECTION 


3 

SECTION 


ARM 

GUIDED 


TRACK 

GUIDED 


TURN 

OVER 


SINGLE 


MULTIPLE 


ACCORDION 


8 & 9 


8 & 9 


8 & 9 


INSIDE OR 
OUTSIDE 


INSIDE 


INSIDE 


it 


9 


K 


IT 








10 


10 


11 


11 


11 


12 


INSIDE OR 
OUTSIDE 


INSIDE OR 
OUTSIDE 


INSIDE 


INSIDE 


INSIDE 


INSIDE OR 
OUTSIDE 


L 


r 


r 


r 


r 




£ 


r 


IT 


1 = 


REFER 

TO 

SPECIFIC 

TYPE 

FOR 

DATA 


130 FT. 


130 FT. 


UNLIMITED 


80 FT. 


80 FT. 


20 FT. 


45 FT. 


20 FT. 


60 FT. 


25 FT. 


25 FT. 


50 FT. 


45 FT. 


45 FT. 


20 FT. 


25 FT. 


25 FT. 


50 FT. 


30 FPM 


30 FPM 


30 FPM 


45 TO 60 FPM 


45 TO 60 FPM 


30 FPM 


30 TO 45 FPM 


30 TO 45 FPM 


30 TO 75 FPM 


MOTOR 


MOTOR 


MOTOR 


MANUAL OR 
MOTOR 


MANUAL OR 
MOTOR 


MANUAL OR 
MOTOR 


MANUAL OR 
MOTOR 


MANUAL OR 
MOTOR 


MANUAL OR 
MOTOR 


General —For crane passage from building 
to yard or between partitioned sections of same 
building, as mill to motor rooms in steel mills, genera¬ 
tor to boiler rooms in power plants, etc. 

Vertical Lift —Used for exceptionally large 
openings where ample headroom is available either 
inside or outside building. 

In or Out-Swing —Where headroom is 
limited. Out-Swing allows crane to work inside, 
under roof, up to end wall. In-Swing most used. 

Load Doors —Slide or swing leaves, for 
ground level access of crane loads, vehicles and 
railroad cars. Motorization recommended. 


A heavy duty door favored 
by steel mills. For truck and rail¬ 
road entrances; freight houses; 
loading docks. Made in 1,2, 3, 
and 4 sections to suit available 
headroom. Outside mounting 
used where inside headroom in¬ 
sufficient and for replacement 
doors. Replacement type can be 
installed without changing existing 
structural framing, power piping, 
or electrical cables. 


Frequently used for truck and railroad en¬ 
trances on foundries, hot mills, and machine shops. 
The canopy formed by door in open position pro¬ 
tects inside operations during rainy weather yet 
allows necessary ventilation. Choice of type de¬ 
pends on building construction and size of opening. 
Requires relatively little headroom. Turn-over 
type favored for piers and wharves. 


For truck and 
railroad en- 
trances; 
m o n o - r a i I 
passage; rail¬ 
road round¬ 
houses; with 
crane doors. 
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IS hinged to the upper and the top section is hinged to the end 
wall truss, a few feet above the soffit, which eliminates con¬ 
vection heat losses. Operators can be located overhead or 
at the floor. Fully counterweighted, this canopy is frequently 
used for medium sized hangars. 

UNBRACED CANOPY DOORS-for openings up to 130' 
wide by 35' high, are single piece doors guided by overhead 
curved tracks and by vertical jamb rollers. Minimum structural 
support, no back bracing, and small headroom requirements 
permit use on bow-string type roofs. Special sill feature eliminates 
ice and snow removal nuisance. Motor operators can be located 
at jambs, overhead, or at floor level for easy servicing. Special 
architectural effects obtainable using aluminum or stainless 
steel door coverings. 


A Telescopic Canopy Door in combination with 4 Slide Doors fills an opening 
1 32 wide x 33 high on this military hangar. The two part Motorized Telescopic 
Canopy is 78 r wide x 33 / high. INSERT—Inside view of Canopy. 


Fleming designs canopy doors to fill the needs of any hangar. 
One type will usually be found more advantageous for a specific 
opening. Selection is determined by size, hangar usage, build¬ 
ing design, structural framing, available clearances, and features 
desired. Fleming engineers will gladly assist you to select the 
most suitable type. 

Canopy doors provide—fast dependable all weather 
operation with complete safety; tight weathering for maximum 
heat conservation; low yearly maintenance expense; optimum 
usable interior working and exterior apron space; controlled 
opening heights for vehicles and smaller aircraft. 

TELESCOPIC CANOPY DOORS—made in completely in¬ 
dependent horizontal sections, do not require side guides. A 
number of sections side by side will fill any width opening. 
Sections may be operated alone, in combination, or in unison. 
Sections are usually 60' to 80' wide. Each consists of a vertically 
rising lower and top hinged upper leaf. The lower leaf moves 
up behind the top leaf and then both swing out and up to form 
the canopy. The telescopic canopy is recommended for open¬ 
ings 40' to 75' high. 

BI-FOLD CANOPY DOORS—made in two styles, Out-Fold 
and In-Fold, for openings up to 150' wide by 40' high, require 
less operating clearance but more headroom than do top guided 
canopies. Divided into two horizontal sections, the lower section 



a 





South Weymouth Naval Air Station 
Chincoteague Naval Air Station 
Seymour Johnson Air Force Base 
Dover Air Force Base 
Charleston Air Force Base 
Gore Air Force Base 
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TYPICAL INSTALLATIONS 

Oregon Air National Guard 
Maryland Air National Guard 
Virginia Air National Guard 
Kentucky Air National Guard 
Aberdeen Proving Grounds 


Curtiss Wright Corporation 
Aircraft Service Corporation 
Miller Aviation Company 
Sharon Steel Company 
Sundorph Aeronautical Corporation 



— 




















CONDENSED SPECIFICATIONS 


General: Door to be Fleming “Engineered" Unbraced Canopy type made 
by Fleming Steel Company or an equal, approved in writing by the Architect. 

Scope: Furnish and install doors with panels, covering, sash, pilot doors, 
top tracks, hardware, weathering, wire ropes, sheaves, mechanical parts, motor 
operators, electrical controls, and auxiliary manual operator. Other trades to 
furnish in place, from approved door drawings; counterweights—guides and 
guards; jamb guides; collateral steel supports for top tracks, sheaves, and operat¬ 
ing equipment; glass and glazing; wire, conduit and wiring labor. 

Drawings: Completely detailed, including wiring diagrams, to be approved 
by Architect prior to fabrication. Furnish details to other trades. 

Design Criteria: Leaves and guides to withstand horizontal wind loads 
in closed position of 20# per sq. ft.—15# per sq. ft. partially open. Operator 
to function against 5# wind load. Maximum deflection on 1/120 of span. Fiber 
stresses from dead load plus 25% impact 24,000# per sq. in.—27,000# per 
sq. in. from wind loads. Safety factor five. 

Material: Framing members and panels hot rolled open hearth steel. 
Minimum member thick. Covering 13 gauge. Angle glazed sash and pilot 
doors standard industrial type. Weathering 2 ply C.l. packing rubber Vs " 
thick. Wire ropes 6 x 37 lubricated hemp center improved plough steel. Sheaves, 
sprockets, drums, other castings, close grained alloyed gray cast iron. Roller 
chains of prestressed, fatigue resistant, precision steel. Bearings anti-friction 
type pressure lubricated. 

Construction: Arrangement and size of structural framing members, 

panels, sash inserts, pilot doors as indicated on drawings. Shop fabricate for 
field assembly. Field bolt—weld where necessary. Attach sash and covering 
by plug or edge welds at 9" center. Grind welds smooth. 

Weathering: Head and sill weathering 2 ply C.l. rubber attached to 
soffit plate and bottom of door respectively. Retain with steel keeper bars 
1* x and Va" cadmium plated bolts at 1 2" centers. Metal jamb weathering 
as shown on drawings. 

Hardware: Sill locking devices, under each supporting cable, to hold door 
securely closed against wind, shall engage and disengage floor boxes when 
door closes or opens. Floor boxes to be set by general contractor. 

Operatioi n: Door suspended on cables shall be guided at jambs by ver¬ 
tically rising rollers and at top by rollers engaged in curved tracks. Opening 
movement 6" vertical rise followed by simultaneous tilting rising motion to horizontal 
full open position with bottom half of door projecting outside to form canopy. 



Two 60' wide by 22' high Motor Operated Unbraced Canopy Doors provide en¬ 
trance to separate maintenance and painting areas in this fixed base hangar. 



A Fleming Motor Operated Unbraced Canopy Door 110' wide x 30' high. 
The four large louvres below the sash line provide continuous interior ventilation. 


Reversible hi-torque gearhead motor with integral magnetic brake shall 
positively drive traction sheaves. Cables from door to pass over traction sheaves 
and continue to concrete slabs, mounted in guided counterweight racks, at 
jamb of opening. Provide auxiliary manual operator. (Use two speed motors 
for doors over 1750 sq. ft. 

Electrical control by drum switch, located at jamb indicated on drawings, 
shall operate magnetic reversing starter equipped with overload and under¬ 
voltage protection. Provide 110 volt control transformer where line voltage 
exceeds 220. Positive acting, mechanically actuated limit switches shall stop 
door at limits of travel. Furnish anti-plug relays, pilot door and manual opera¬ 
tor interlock switches. 

Shop Paint: Frame members, covering sheets, sash, and curved tracks one 
coat blue lead and oil. Machinery gray enamel. Field painting by others. 

Erection: By door manufacturer. Erect plumb and square. Door shall be 
adjusted, tested and left in proper operating condition before turning over to owner. 

Guarantee: Against all defects in material and workmanship for one year. 



This handsome modern hangar uses a Fleming Motor Operated Unbraced Canopy 
Door 100' wide by 20' high to provide fast, dependable, all weather operation. 
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Fleming "Unit Drive” Traction Type Motor Operated Bi-Parting Doors with Wrap-Around Cable System on TWA Hangars at Chicago’s Midway 
Airport. Doors outside mounted. Each opening 270' wide x 40' high. Ammann & Whitney, Architect-Engineer. 


m 


muujf SLIDE HANGAR DOORS 


Slide doors are the least expensive and among the most 
satisfactory of all hangar doors because of their simplicity, low 
headroom and reduced structural requirements, smaller initial 
cost, and minute yearly maintenance expense. The leaves may 
be inside or outside mounted, stacking, when open, in pockets, 
“A”-frames, or cantilevered guides. They may be either manually 
or motor operated. Pilot doors, truck doors, fuselage apertures, 
sash, plastic panels, insulation, louvres, etc., can be provided. 

STRAIGHT SLIDE DOORS are made in three types. Uni¬ 
directional leaves—any number—all travel to one side. 
Bi-parting leaves—an even number—divide at the center, 
half going to the right, half to the left. Independent leaves— 
any number—each self propelled, are free to move to any 



Two sets of inside mounted Traction Type—Linear Cable System—Motor Operated 
Doors 175 wide x 30' high. Motor Operated Tail Doors 12' wide x 15' high. 



An Executive Hangar equipped with Fleming Uni-Directional Traction Drive Motor 
Operated Doors 1 80 wide x 32' high. 


position. Moving on large wheels over rails set into floor, no 
part of door weight is supported by the building. Rollers on 
top of the leaves slide in overhead guides. Rails and guides m 
are not furnished with the door. 

CURVED TRACK SLIDE DOORS are used where usual stack¬ 
ing provisions for straight slide leaves cannot be provided. 

They move on curved floor tracks around the corner of the hangar 
and nest along the side walls inside the building. Any of the 
three door types can be used. 

“UNIT DRIVE” MOTOR OPERATORS are recommended for 
large and heavy leaves, where doors are opened frequently, 
and to conserve hangar heat. These fast, reliable units provide 
years of trouble free service. Two types, each made in several 
styles, offer a wide choice for each installation. 

Overhead Drives for uni-directional and bi-parting doors, 
are mounted above the jambs. Seldom used because of the 
difficulty of installing tail doors, they are also hard to ser¬ 
vice and lubricate. 

Bottom Drives, either Traction style or Fixed Chain style X 
can be used with uni-directional and bi-parting doors. [Inde- V 
pendent doors have individual traction drives.] Recommended 
for ease of servicing and lubrication, they can be mounted on 
leading leaves, jamb leaves, or fixed at the jambs of the opening. 

The traction style drives one or both wheels by chain and sprocket 
mechanism. The fixed chain style has a positive chain drive 
between it and the adjacent leaf. Alternate cable systems—the 
Linear or the Wrap-Around—can be used with either traction 
or fixed chain style drives to connect the idler leaves to the 
driven leaves and move them at proportional speeds to arrive 
at the open or closed positions simultaneously. 

TAIL DOORS provide entry space for the tails of the largest 
aircraft. The height reduction effected on the main slide doors 
frequently means substantial cost savings on both doors and 
building. Located in the center of the hangar end wall, above 
the slide doors, they are generally motor operated. Made in 
three types—LIFT, SWING, and CANOPY. 


“ENGINEERED” TO PROVIDE TROUBLE-FREE SERVICE FOR THE 
LIFE OF THE BUILDING . . . 
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CONDENSED SPECIFICATIONS 

) for Bottom Traction Drive with Wrap-Around Cable System 

Fleming will gladly furnish specifications and assistance in selecting any one 
of the many other slide door drive systems. 

General: To be Fleming "Engineered" Slide Hangar Doors made by 
Fleming Steel Company or an equal, approved in writing by the Architect. 

Scope: Furnish and install doors with top rollers, bottom wheels, covering, 
sash, pilot doors, hardware, weathering, mechanical parts, motor operators, 
electrical controls, and auxiliary manual operator. Other trades to furnish in 
place, from approved door drawings, top guides; bottom rails; cable anchorages; 
glass and glazing; wire, conduit and wiring labor. 

Drawings: Completely detailed, including wiring diagrams, to be ap¬ 
proved by Architect prior to fabrication. Furnish details to other trades. 

Design Criteria: Leaves and guides to withstand horizontal wind loads 
in closed position of 20# per sq. ft. Maximum deflection 1/120 of span. Fiber 
stresses from dead loads limited to 24,000# per sq. in.—27,000# per sq. in. 
from wind loads. 



Airline Hangar with Fleming Bi-Parting Motor Operated Doors 180' wide x 30' 
high. The Canopy Type Tail Door is 20' wide x 20' high. 


Locate a drum switch at jamb indicated on drawings, to operate magnetic 
reversing starter equipped with overload and undervoltage protection. Provide 
110 volt control circuit transformer where line voltage exceeds 220. Positive 
acting limit switches, mechanically actuated, shall stop doors at limits of travel. 
Furnish anti-plug relays, pilot door and manual operator interlock switches. 


Material: Framing members and covering hot rolled open hearth steel. 
Minimum member thick. Covering 13 gauge. Sash and pilot doors standard 
industrial type. Weathering 2 ply C.l. packing rubber Vs " thick. Wire ropes 
6 x 37 lubricated hemp center plough steel. Sheaves, sprockets, other castings, 
close grained alloyed gray cast iron. Roller chains of prestressed, fatigue re¬ 
sistant, precision steel. Bearings anti-friction type pressure lubricated. 

Construction: Arrangement and size of structural framing members, 

covering, sash inserts, pilot doors as indicated on drawings. Vertical members 
continuous for height of door. Shop fabricate for sectional field assembly. Field 
bolt—weld where necessary. Attach sash and covering by plug or edge welds 
at 9" center. Grind welds smooth. 

Weathering: Leaves lap each other and jambs in closed position. Jamb 
and sill weathering 2 ply C.l. rubber, formed as indicated on drawings. Attach 
with steel keeper bars 1" x and !4" cadmium plated bolts at 12" centers. 
Metal head weathering as shown on drawings. 

Hardware: For each leaf two double flange steel wheels with pressure 
lubricated roller bearings, of diameter shown on drawings. Two oilite bronze 
bushed top guide rollers of size and type shown. One top bumper for leading 
edge and one rail bumper for rear edge. One rubber track wiper at leading and 
trailing edge. One hand pull; one cane bolt or wheel lock (on manual doors only). 

Shop Paint: Frame members, covering sheets, and sash one coat blue lead 
and oil. Machinery gray enamel. Field painting by others. 

Motor Operator: Reversible hi-torque gearhead motor with integral 
magnetic brake, mounted on powered leaf, shall drive one or both wheels by 
means of roller chain and sprockets. A wrap-around cable shall pass over sheave 
back of leading edge and sheave on bracket behind trailing edge of each idler 
leaf. Provide take-up and tensioning devices for each cable. Couple from 
driven leaf to cable on adjacent leaf, etc., to impart differential speeds so that 
all arrive open or closed together. Furnish auxiliary manual operator on driven leaf. 

Design system to operate against 8# per sq. ft. wind load at speed of 40 
(up to 75) feet per minute. Motor to operate normally at no more than 75% 
rated capacity. Size wire ropes for safety factor of 8. Sheaves to be 24 cable 
diameters and mounted on pressure lubricated anti-friction bearings. (Use two 
speed or fluid coupling motors for doors over 5000 square feet.) 


Erection: By door manufacturer. Erect plumb and square. Doors shall 
be adjusted, tested and left in proper operating condition. 

Guarantee: Against all defects in material and workmanship for one year. 

TYPICAL INSTALLATIONS 


Mohawk Airlines 
National Airlines 
Northeast Airlines 
Seaplane Airways 
Swiss Airlines 
Trans World Airlines 
Western Air Lines 
Burlington Municipal Airport 
Charlestown Municipal Airport 
Jamestown Municipal Airport 
Mansfield Municipal Airport 
Minneapolis-St. Paul Airport 
Morgantown Municipal Airport 
Philadelphia Northeast Airport 
Portland International Airport 
Worchester Municipal Airport 
Montana Aeronautics Commission 
Texas Company 
Valley Aviation Company 
Atlanta General Depot 
Lexington Signal Depot 
Charleston Navy Yard 
Lemoore Naval Air Station 
Coast Guard Air Station, N. C. 
Fort Belvoir 


Fort Benning 
Fort Bragg 
Fort Polk 
Bates Field 
Bradley Field 
Byrd Field 
Gore Field 
Gowan Field 
Glenn Martin Field 
Mitchell Field 
Smith Lake Field 
Standiford Field 
Andrews Air Force Base 
Brookley Air Force Base 
Chanute Air Force Base 
Charleston Air Force Base 
Congaree Air Force Base 
Goose Bay Air Force Base 
Grandview Air Force Base 
Hanscom Air Force Base 
Hill Air Force Base 
Kirtland Air Force Base 
Luke Air Force Base 
McGuire Air Force Base 
Nellis Air Force Base 
Perrin Air Force Base 



Mohawk Airlines Double Hangar and Headquarters Base in Utica, N. Y., designed by Ammann & Whitney, Engineers, has two 300' wide x 38' 
high openings. Each opening is closed with four 75' wide x 38' high traction drive Independent Slide Leaves. 
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Outside Mounted LIFT Type Crane Door 1 00* x 18 / Each Self-Supporting 
Motorized Slide Door 20' x 46'. Note size of men in door opening! 



LIFT Type Crane Door 94' wide x 14' high combined with Motorized 
Slide Door 20' wide x 33' high. 



This enormous OUT-SWING Crane Door is 120' wide x 16' high. The 
large crane has cabs at either end so Fleming provided Two Independent 
Motorized Sliding Cab Doors each 17' wide x 6'-6" high. 



"Engineered" 
CRANE DOORS 

Fleming has installed many craneway doors for military, in¬ 
dustrial, and railroad buidings. They allow overhead cranes to 
move from main bulding to storage yard, rail siding, or another 
building without having to transfer the crane load by means of a 
shop buggy, thereby materially increasing plant production and 
lowering handling costs. Another important application is the in¬ 
stallation of crane doors in walls partitioning sections of the same 
building — as between mill and motor rooms in steel mills, or 
between generator and boiler rooms of power plants. With this 
arrangement one crane can serve both functions where formerly 
two were required, one of which was seldom used. Very sub¬ 
stantial savings result from the elimination of an un-needed 
crane and because the crane door replaces a large portion 
of the partition wall. 

Incorporation of crane doors into new or existing buildings 
requires careful coordination of architectural and structural design 
with door requirements. Fleming engineers will gladly recom¬ 
mend the proper type of crane door for your building and furnish 
you with all necessary design data, specifications, and clearance 
dimensions needed to integrate the door with the building. 

Fleming “ENGINEERS” many types of crane doors. The most 
used types are [1] IN-SWING—hinged along its head, the door 
swings up and into the building. [2] OUT-SWING—the door 
hinged at the soffit line swings up and out, forming a full canopy 
in front of the opening. [3] LIFT—the door rises vertically along 
the inside or outside face of the wall. Choice of type depends 
on building design and available clearances. 

All crane doors are motorized for operation at speeds rang¬ 
ing from 30 to 45 ft. per minute. Fleming’s "Positive Closing 
Device” securely closes and locks them against high wind pressures. 
All operating equipment is inside the building under roof, pro¬ 
tected from weather. Weathering around the perimeter of the 
door retains costly heat in the building and protects men, equip¬ 
ment, and materials from the elements. 

LOAD DOORS—usually motor operated slide or swing 
leaves, are used in conjunction with crane leaves, to provide 
ground level access for materials, trucks and railroad cars, and 
to permit passage of crane loads. The combination of leaves 
are equipped with electrical and mechanical interlocks to assure 
proper sequenced operation by personnel and eliminate any 
possibility of damage to leaves, equipment or material. 



LEFT—An OUT-SWING Crane Door 
80' wide x 18'-6" high combined 
with a motorized Slide Door 21' 
wide x 14' high. Slide door shown 
in open position. Crane door 
shown half open. 


T 
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CONDENSED SPECIFICATIONS 





General: To be "Engineered" In-Swing Crane Door of the “Positive 
Closing type combined with motorized Slide Door as made by Fleming Steel 
Company or an equal, approved in writing by the Architect. 

Scope: Furnish and install doors with panels, braces, hardware, wealher- 
ing, wire ropes, mechanical parts, motor operators, electrical controls, and positive 
closing device. Other trades to furnish in place, from approved drawings: jamb 
closure plates; collateral steel supports for door hinges, line shaft and operating 
equipment; wire, conduit, and wiring labor. 

Drawings: Completely detailed, including wiring diagrams, to be approved 
by Architect prior to fabrication. Furnish details to other trades. 

Design Criteria: To withstand horizontal wind loads in closed position 
of 20# per sq. ft. Operator to function against 8# wind load. Maximum deflection 
1/120 of span. Fiber stresses from dead load plus 25% impact, 24,000# 
per sq. in.—27,000# per sq. in. from wind loads. 

Material: Framing members, braces, and panels hot rolled open hearth 
steel. Minimum member jV' thick. Panels 13 gauge. Weathering 2 ply C.l. 
packing rubber Ve" thick. Wire ropes 6x37 lubricated hemp center improved 
plough steel. Sprockets, drums, other casting, close grained alloyed gray cast 
iron. Roller chains of pre-stressed, fatigue resistant, precision steel. Bearings 
anti-friction type pressure lubricated. 

Construction: Arrangement and size of structural framing members, 

panels, and braces to be as indicated on drawings. Shop fabricate for sectional 
field assembly. Field bolt—weld where necessary. Attach panels by plug or 
edge welds at 9" centers. Grind welds smooth. 

Weathering: 2 ply canvas inserted rubber retained with steel keeper 
bars 1" x and !4" cadmium plated bolts at 12" centers, located as shown 
on drawings. 

Operation: Crane leaf hinged on brackets from bottom of truss shall swing 
in and up to horizontal position above soffit clear of crane. Folding braces, as 
shown, shall transfer wind loads from closed door into structure. Cables reeved 
between braces and drums mounted on line shaft overhead shall unlatch door 
and pull it to full open position. In closing drums shall unwind cables allowing 
door to swing down until when nearly closed "positive closing devices" act to 
force leaf securely shut. 

Slide leaf, mounted on two roller bearing wheels, powered by a traction 
type operator, shall slide to one side clearing entire lower opening. When fully 
open it shall engage an electrical interlock which shall complete the crane leaf 
electrical circuit allowing it to be operated. 

Opening movement of crane leaf shall set mechanical and electrical inter¬ 
locks on slide door to prevent it from being opened manually or electrically. 
Closing sequence shall reverse interlock procedure. Wire crane door so it 
cannot be stopped until it reaches full open or closed position. 

Crane leaf operator to be reversible hi-torque gearhead motor with integral 
magnetic brake driving by sprockets and roller chain a line shaft on which are 
mounted steel cable drums. Support line shaft on pressure lubricated anti-friction 
bearings as shown. 

A reversible hi-torque gearhead motor with integral brake mounted on slide 
leaf shall drive it by means of roller chain operating over sprocket attached to 
one wheel. 

Size motors to operate crane and slide leaves normally at no more than 75% 
of rated capacity. Current characteristics 3 phase, 60 cycle,_volts. 

Electrical control by separate push buttons for each operator, located at 
jamb indicated on drawings, shall operate magnetic reversing starters equipped 
with overload and undervoltage protection. Provide 110 volt control circuit 
transformers where line voltage exceeds 220. Use positive acting, mechanically 
actuated limit switches for slide door and cam operated limit switches for crane 
door. Furnish necessary interlock switches for both slide and crane leaves. 

Shop Paint: Door leaves, braces, and other steel equipment one coat blue 
lead and oil. Machinery gray enamel. Field painting by others. 

| Erection: By door manufacturer. Erect plumb and square all parts properly 

aligned and securely fastened. Door shall be adjusted, tested and left in proper 
operating condition. 

Guarantee: Against all defects in material and workmanship for one year. 


Separating motor room from mill room in steel mill this IN-SWING Crane 
Door is 96' wide x 18'-6" high. Independent Motorized Sliding Cab 
Door is 15' wide x 7' high. 

TYPICAL INSTALLATIONS 

Bethlehem Steel Company 
Climax Molybdenum Company 
L. B. Foster Company 
B. F. Goodrich Company 
Harbison-Walker Refractories Company 
Ingersoll-Rand Company 
International Detrola Company 
Letterkenny Ordnance Depot, U. S. Army 
U. S. Marine Corps Depot of Supplies 
Minneapolis-Honeywell Company 
National Supply Company 
Northern Pacific Railroad Co. 

Norfolk Navy Yard 
Olin-Mathieson Chemical Corp. 

Underwriters’ Laboratories 
U. S. Steel Corporation 

Wright Air Development Center, U. S. Air Force 
Yuba Consolidated Industries 


A fine example of IN-SWING Type Crane Door 60 / x IS 7 combined 
with Double Swing Doors 14' x 17' high. 


IN-SWING Crane Door 65' wide x 7' high combined with Motorized 
Slide Door 14' wide x 24' high on typical industrial plant. 
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A battery of 28 Fleming 2-Section Motorized Vertical Lift Doors on a 
large railroad freight terminal. Each door 24' wide x 12' high. 



VERTICAL LIFT 


Vertical Lift Doors are widely used on steel mills, in¬ 
dustrial buildings, freight terminals, and warehouses, and 
favored by plant engineers, production and maintenance 
men because their heavy duty construction withstands the 
hardest types of use and abuse. The trend is to one large 
door instead of several smaller ones on truck docks and 
similar locations where their fast reliable operation lowers 
shipping costs and improves production efficiency. 

Built in two styles—INSIDE MOUNTED or OUTSIDE 
MOUNTED—they are made in 1,2, 3, and 4-SECTIONS 
to suit available headroom. The outside mounted style — 
used where headroom inside is too small or to replace 
existing doors—requires no alterations to existing framing, 
power or piping lines, or relocating fixed equipment. Flem¬ 
ing Vertical Lift Doors are perfectly counterbalanced for 
easy operation with either manual or motor operators. 
Motorized doors operate at 45 vertical feet per minute. 
The doors can be fitted with sash, pilot doors, insulation, 
louvres, and other special features. 


CONDENSED SPECIFICATIONS 

General: To be “Engineered” 2-Section Vertical Lift Doors (or, Arm Guided 
Industrial Canopy Doors) made by Fleming Steel Company or an equal, approved in 
writing by the Architect. 

Scope: Furnish and install leaves, panels, sash, guides, counterweight towers and 
containers, counterweights, hardware, weathering, wire ropes, sheaves, mechanical parts, 
motor operators, electrical controls, and endless hand chain auxiliary manual operators 
clutch controlled from floor. Other trades to furnish in place, from approved door draw¬ 
ings: foundation work; glass and glazing; wire, conduit, and wiring labor. 

Drawings: Completely detailed, including wiring diagrams, to be approved by 
Architect prior to fabrication. Furnish details to other trades. 

Design Criteria: Doors to withstand horizontal wind loads in closed position 
of 20# per sq. ft. Operator to function against 8# wind load. Maximum deflection 
1/120 of span. Fiber stresses from dead loads plus 25% impact 24,000# per sq. in.— 
27,000# per sq. in. from wind loads. 

Material: Framing members, braces, guides, etc., hot rolled open hearth steel. 
Minimum member A* thick. Panels 13 gauge. Sash standard fixed industrial type— 
(specify angle glazing on canopy doors). Weathering 2 ply C.l. packing rubber Vs" 
thick. Wire ropes 6 x 37 lubricated hemp center improved plough steel. Sheaves, 
drums, other castings, close grained alloyed cast iron. Roller chains of pre-stressed, 
fatigue resistant, precision steel. 

Construction: Arrangement and size of structural framing members, panels, guides, 
etc., to be as indicated on drawings. Cope and weld joints all around. Attach sash and 
panels by plug or edge welds at 9" centers. Counterweight tower to be rigid self-sup¬ 
porting unit, completely enclosed 7' high, with full height internal guides for counter¬ 
weights. Provide counterweight container equipped with pivoted rope equalizing de¬ 
vice. Adjust all ropes at equalizer. For doors up to 500 sq. ft. furnish steel plate counter¬ 
weights—for larger doors concrete slabs. 

Weathering: (Vertical Lift) 2 ply rubber at head, sills and meeting rails. (Canopy) 
2 ply rubber at head and sill—metal at jambs as shown on drawings. Retain with 1 x 
A " stee l keeper bars and Va cadmium plated bolts at 12" centers. 

Hardware: (Vertical Lift) Furnish anti-friction slides at corners of each leaf to 
engage jamb guide angles. (Canopy) Provide jamb rollers of size indicated, fitted 
with anti-friction bearings. Furnish hand operated jamb locking devices for all manu¬ 
ally operated doors. 

Operation: (Vertical Lift) Door shall be suspended on cables reeved from leaves 
over operating drums to counterweights and guided by vertical jamb angles. Operating 
drums driven by either hand chain or motor operator control movement of leaves which 
shall move vertically at differential speeds to open or close simultaneously. Operating 
speed shall be 45 (up to 60) vertical feet per minute. 


i 




j 
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ABOVE—Motorized Lift Doors on a steel mill. 1-Section Door 60' wide x 21 '-6" 
high docks 7 trucks at once. Railroad door 2-Section 17' x 22'. 

LEFT—Outside Mounted Fleming 3-Section Motorized Vertical Lift Door 36' wide 
x 24' high serves both railroad and trucks. 


10 













































Fleming Motorized Canopy Door 60' wide x 20' high on military main¬ 
tenance shop provides entrance for largest equipment. 

Tuminq 

INDUSTRIAL 
CANOPY DOORS 

Canopy Doors are ideal on industrial buildings, foun¬ 
dries, warehouses, rail and truck docks, where headroom is 
limited and floor space at a premium. The additional pro¬ 
tected working area provided by the canopy formed when 
the door is in its open position reduces wasted manhours 
and increases working and loading efficiency. Basic simpli¬ 
city of design and practical sturdy construction assures long 
trouble-free life, safe, rapid and economical operation 
in all weather. 

Fleming builds four types of industrial canopy doors— 
ARM GUIDED, TRACK GUIDED, TURN-OVER, and BI-FOLD 
—to meet the needs of all types of applications. The turn¬ 
over is primarily for wharves and piers and does not form 
a canopy. In operation, the door rises vertically to free 
the bottom of ice and snow, and tilting about its horizontal 
axis rises upward until when open it forms a canopy with 
its lower half projecting outside the opening. Fully counter- 
weighted, the door opens smoothly and speedily with either 
manual or motor operators. 


(Canopy Doors) Doors shall be suspended on cables reeved from leaf over operating 
drum to counterweights and guided by jamb rollers at middle and radius arms attached 
near top of leaf to building jamb. Operating drums driven by either hand chain or 
motor operators control door which shall move upward at 30 (up to 45) feet per minute 
and pivoting from vertical plane lay, when open, horizontally with lower half projecting 
outside forming canopy. 

Reversible hi-torque gearhead motor with integral magnetic brake, mounted on 
counterweight tower, shall drive operating drum by roller chain and sprocket arrange- 
| ment. Endless hand chain operator shall drive operating drjum thru pinion gear—when 
used as auxiliary it shall be clutch controlled from floor. ' 

Electrical control by constant pressure 2-button push buthpn station, located at jamb 
indicated on drawings, shall activate magnetic reversing starter equipped with overload 
and undervoltage protection. Provide 110 volt control transformer where line voltage 
exceeds 220. Positive acting, geared cam actuated limit switches shall stop door at 
limits of travel. Furnish manual operator interlock switch. 

Shop Paint: Leaves, braces and other steel equipment one coat blue lead and 
oil. Machinery gray enamel. Field painting by others. 

Erection: By door manufacturer. Erect plumb and square all parts properly 
aligned and securely fastened. Door shall be adjusted, tested and left in proper oper¬ 
ating condition. 

Guarantee: Against all defects in material and workmanship for one year. 


Aberdeen Proving Grounds 
American Bridge Company 
American Steel & Wire Co. 

Andrews Air Force Base 
Armco Steel Company 
Atomic Energy Commission 

Tennessee Colorado New Mexico 
Bessemer Limestone & Cement Co. 

Boeing Airplane Company 
A. M. Byers Company 
) Continental Machine & Foundry Co. 
Cooper-Bessemer Company 
Crucible Steel Company 
Erie City Iron Works 
Ingraham-Richardson Mfg. Company 
Jones & Laughlin Steel Company 


Monsanto Chemical Company 
National Tube Company 
Naval Gun Factory 
Norfolk Navy Yard 
Oliver Iron Mining Company 
Polk State School 
Sante Fe Railroad 
Sharon Steel Company 
University of Wisconsin 
United States Steel Corporation 
Clairton Works Irwin Works 

Fairless Works South Works 

Gary Works Edgar Thomson 

Homestead Works Vandergrift Works 
Western Carolina Teachers College 
Western State Penitentiary 


RIGHT—A typical Track Guided Fleming Industrial Canopy Door on a foundry 
building for truck entrance. Door 12' wide x 14' high. 


ABOVE—A Track Guided Motorized Canopy Door 35' wide x 16' high encloses 
aircraft plant loading dock. Four trucks can load regardless of weather. 
































Mono-rail passage through two Single Slide Doors, each 1 2' wide x 30' high. 

W&nUTUf SLIDE & 

Fleming’s manually and motor operated slide and swing doors 
are much used for general purpose industrial openings. Their 
exceptionally heavy duty construction especially suits them for 
heavy traffic openings where they receive maximum use and 
require minimum maintenance. Custom built, they are available 
in any size and with any desired features such as sash inserts, 
pass doors, insulation, louvres, mono-rail cut-outs, etc. 

Slide Doors are made in three styles—Single, Bi-Parting, 
and Multiple slide — any of which may be Inside or Outside 
Mounted. They may be of the Top Hung or Bottom Rolling type. 
Motor operation is recommended for fast easy movement and 
heat conservation in the building. Single and Bi-Parting slide 


Bi-Parting Slide Doors, 1 8' wide x 1 2' high, for general truck entrance. 


SWING DOORS 

doors can be arranged to pass mono-rail beams, an important 
and frequent industrial requirement, quickly and easily filled 
with Fleming Doors. 

Swing Doors are used in restricted openings where neither 
headroom nor side clearances for other door types are available. 
They are often used in conjunction with Crane Doors as load doors 
and are favored for railroad roundhouses and other similar 
structures having a large number of doors side by side. Made in 
three styles—Single, Double, and Accordion Leaves—they may 
be Inside or Outside Mounted. Accordion doors are used where 
the openings are too wide for either single or double swing leaves. 
Motor operators are available for all three styles. 




TYPICAL INSTALLATIONS 


American Bridge Company 
Atomic Energy Commission 
Georgia — Idaho—New Mexico 
Austenal Corporation 
Bethlehem Steel Company 
Climax Molybdenum Company 
Cooper-Bessemer Company 


Corona Brewing Company 
Detroit Steel Company 
L. B. Foster Company 
B. F. Goodrich Company 
Harbison-Walker Refractories Co. 
Ingersoll-Rand Company 
Letterkenny Ordnance Depot 


Lock Joint Pipe Company 
Marine Corps Depot of Supplies 
Minneapolis-Honeywell Company 
National Supply Company 
National Tube Company 
Naval Air Station, Jacksonville 
Newport Steel Company 


Northern Pacific Railroad 
Norfolk Navy Yard 
Olin-Mathieson Chemical Corp. 
Potomac Edison Company 
Underwriters’ Laboratories 
U. S. Steel Corp. 

Yuba Consolidated Industries 



Multiple Slide Doors, 35' wide x 30' high on typical in¬ 
dustrial building. 


FLEMING 
REPRESENTATIVES 
ARE LOCATED 
IN ALL 

PRINCIPAL CITIES 



Double Swing Doors on an interior industrial opening 12 


THE FLEMING 

NEW CASTLE, 


STEEL COMPANY 

PENNSYLVANIA 
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